Introduction
============

Crohn's disease (CD) is a chronic nonspecific inflammatory disease affecting the full thickness of the intestinal wall and may affect any part of the digestive tract. The clinical manifestations are mainly abdominal pain and diarrhea. A long duration of illness and repeated flares can cause intestinal obstruction, intestinal perforation, intestinal fistulas, and perianal disease. The etiology of CD is still not clear. It may be related to genetic factors, microbial infection, and abnormal autoimmunity.[@b1-ppa-12-1579],[@b2-ppa-12-1579] To date, the disease is responsible for enormous social and financial burdens for patients and society, and has evolved to become one of the major health concerns in People's Republic of China. Several studies have reported that repeated flares of physical syndromes lead to the aggravation of anxiety and depression,[@b3-ppa-12-1579]--[@b5-ppa-12-1579] which could have a negative effect on the quality of life[@b6-ppa-12-1579],[@b7-ppa-12-1579] and social function[@b8-ppa-12-1579],[@b9-ppa-12-1579] of CD patients.

Studies show that inflammatory bowel disease (IBD) patients obtain significantly less disease information, compared with their information demands.[@b10-ppa-12-1579]--[@b13-ppa-12-1579] Bernstein et al[@b10-ppa-12-1579] conducted a survey in newly diagnosed IBD patients and found that only 45% of the patients were very satisfied with the information they received, including basic information on the disease (including long-term prognosis, cancer risk, genetic risk, and fertility), clinical treatment (including drug side effects, pain, and drug adjustment), and self-management (including diet choose, how to communicate with family members, and how to seek support). The patients believed that this information was very important, but typically received minimal or no disease information.[@b10-ppa-12-1579] For example, 88% of the patients believed that information concerning the long-term prognosis of IBD was very important, but only 14% of the patients were provided with enough prognostic information. In a study of IBD patients with a long disease duration, the patients believed that information concerning the long-term disease prognosis, dietary awareness and selection, coping strategies, clinical symptom management, and drug side effects is very helpful.[@b11-ppa-12-1579]

In terms of different sources of information, patients believe that specialists, family doctors, nurses, books, websites, and disease support groups are very easy to accept, and 68% of patients choose specialists as their preferred source of information.[@b10-ppa-12-1579] Becker et al[@b14-ppa-12-1579] also obtained similar results. In addition, Wong et al[@b11-ppa-12-1579] found that the most acceptable source of information is specialists, and most patients (51%) make it their first choice, followed by books, family doctors, websites, and mutual assistance groups.

The purpose of the current study is to analyze the demand for disease-related information and to assess the acceptance of multiple information sources in patients with CD, which will help with the development of education programs to improve patients' physical and psychological health in the future.

Methods
=======

Patient enrollment
------------------

The ethics committee of Ruijin Hospital, which was affiliated with the School of Medicine at Shanghai Jiao Tong University, approved our study and written informed consent was obtained from all patients. This was a cross-sectional study. CD patients who were in clinical remission were enrolled through the outpatient clinic and hospitalization in the Department of Gastroenterology, Ruijin Hospital, Shanghai, People's Republic of China from April 2017 to December 2017.

Inclusion and exclusion criteria
--------------------------------

The inclusion criteria included the following: 1) age between 14 and 70 years; 2) a definite diagnosis of CD; 3) disease duration of at least 6 months. The exclusion criteria included the following: 1) inability to read or write, 2) finished the questionnaires in no more than 15 minutes, 3) suffered from a known mental disorder, 4) complications with other diseases, and 5) patients who did not give consent.

Measures and questionnaires
---------------------------

### Demographic characteristics

Basic patient information was collected, including gender, age, education level, marital status, occupation, habitat, childbearing history, plans to have children, disease duration, disease classification (Montreal classification), and disease-related operation history.

### Questionnaire to evaluate the information demand in patients with CD

In the current study, a questionnaire designed by Bernstein et al[@b10-ppa-12-1579] was used to evaluate the information demands of patients with CD and revised by our group for the needs of the Chinese patients by adding accessible information concerning Chinese medicine treatments. The questionnaire can be divided into 4 aspects and consists of 20 items: general knowledge (5 items), fertility (2 items), clinical treatment (7 items), and daily management (6 items). Each question is assessed using a 9-point scale (0--8): 0 means no demand, 8 means an extreme demand, and a higher score for each item means a higher demand. In addition, the score is graded as follows: 0--2 points represents a low demand; 3--5 points represents a general demand; 6--8 points represents a high demand. The questionnaire also assessed the patient's acceptance of 8 different information sources. Each aspect is assessed using a 9-point scale (0--8): 0 points means this source cannot be accepted, and 8 points means this source is very easy to accept. The higher the score is, the better the acceptance of the information source. In addition, we graded the score, 0--2 points signifies that this source is not easy to accept; 3--5 points source signifies that this source is generally accepted; 6--8 points signifies that this source is easily accepted. Finally, the sources were sorted according to their degree of acceptance.

Data collection
---------------

All patients were informed of the research purpose and methods of this study. After the patient's informed consent was obtained, the researchers explained the requirements of the questionnaire. All the patients filled out the questionnaire independently, and the researchers retrieved the questionnaire 15 minutes later.

Statistical analysis
--------------------

SPSS 21.0 (IBM Corporation, Armonk, NY, USA) was used for data analysis, and the demographic characteristics of the patients were described using N and percentages (%). The information demand scores and the percentage of patients with high acceptability for different types of information, including information on general knowledge, fertility, clinical treatment, and daily management, were calculated and analyzed. The independent *t*-tests and one-way ANOVA were used to analyze the correlation between the demographic characteristics and the demand for information concerning general knowledge, clinical treatment, fertility, and daily management. Variables influencing the demand for information about fertility were simultaneously included in the multivariable analysis. The score for the acceptance of different information sources and the proportion of patients with a high acceptance of different information sources were calculated and analyzed. All sources were sorted according to the patient first choose. *P*\<0.05 was considered to indicate a statistically significant difference.

Results
=======

Demographic characteristics
---------------------------

From April 2017 to December 2017, a total of 159 patients were enrolled and completed the questionnaires. The demographic characteristics of these patients are listed in [Table 1](#t1-ppa-12-1579){ref-type="table"}.

The demand for different types of information in CD patients
------------------------------------------------------------

As shown in [Table 2](#t2-ppa-12-1579){ref-type="table"}, 77%--87% of patients had high demand for general disease-related information, including clinical symptoms, complications, etiology, prognosis, and risk of cancer. Patients had less demand for fertility-related information compared with general information concerning the disease. Only 64%--69% patients showed a high demand for fertility-related information. There were significant disparities between the level of demands for information concerning clinical treatments for CD patients. Most patients (70%--91%) had high demand for information concerning drug treatments, side effects of drugs, medication adjustments, and regular follow-ups. Only 35.2%--50.9% of patients showed a high demand for information concerning Chinese medicine treatments and moxibustion treatments. The demand for information about daily management in CD patients was generally higher than that for other topics. Finally, 71%--93% of patients showed a high demand for information about diet choices during a period of active disease, diet choices during CD remission, enteral nutrition choices, and lifestyle management.

Influencing factors associated with the information demand
----------------------------------------------------------

The correlations between the demographic characteristics and the demand for disease-related information analyzed. The results are shown in [Table 3](#t3-ppa-12-1579){ref-type="table"}. The demand for fertility information has a significant correlation with gender, age, plans to have children, age of disease onset, disease behavior, and perianal lesions, for which female patients, young patients, patients with plans to have children, and patients with a young age of disease onset have a significantly higher demand than male patients (*P*=0.007), older patients (*P*=0.001), patients with no plans to have children (*P*=0.010), and patients with an older age of onset (*P*=0.004). Moreover, patients with nonstenosis nonpenetrating type disease (B1) had higher demand for information than patients with stenosis disease (B2), and patients with stenosis type disease (B2) had higher demand for information than patients with penetration type disease (B3) (*P*=0.011). Patients with perianal disease showed a higher demand for information than patients without perianal lesions (*P*=0.020). The influence of many possible factors on the demand for fertility information was calculated using a logistic regression analysis ([Table 4](#t4-ppa-12-1579){ref-type="table"}). Only gender, age, and plans to have children were found to independently predict the demand of fertility information. In clinical treatment, there was a significant negative correlation between the demand for information and the age of the patients (*P*=0.047). For daily management, the information demand of patients showed a significant correlation with region and disease duration, with patients living in the countryside having higher demand than patients living in the city (*P*=0.027) and patients suffering with long duration of illness having a lower demand than newly diagnosed patients (*P*=0.047).

The acceptance of different sources of information in patients with CD
----------------------------------------------------------------------

The degree of acceptance of different information sources in CD patients is different, and these results are shown in [Table 5](#t5-ppa-12-1579){ref-type="table"}. A total of 83%--94% of patients had a high acceptance of information from doctors, brochures, and video sources. Doctor-mediated guidance, brochures, and videos were the top 3 first choices as preferred information sources for patients.

Discussion
==========

CD is a chronic IBD with various clinical symptoms and recurrent attacks. Studies show that IBD management should not be limited to clinical diagnosis and treatment, but also needs to strengthen the patient's knowledge education and self-management so as to improve the disease prognosis.[@b15-ppa-12-1579],[@b16-ppa-12-1579] However, IBD patients have a significantly lower level of information acquisition compared with their demand for information in areas of interested.[@b10-ppa-12-1579]--[@b13-ppa-12-1579] The current study investigated the demand for information about general information, fertility, clinical treatments, and daily management in CD patients and analyzed the correlation between demographic characteristics and the demand for different types of information, so as to strengthen the patient education. We also discovered the differing acceptability of a variety of information sources in CD patients, which relates to the design of relevant educational programs.

In the current study, we discovered that CD patients have a high overall demand for information in various aspects (the proportion of patients with a high demand was approximately between 70% and 90%). In terms of general knowledge about the disease, patients tend to demand information about the prognosis of the disease, complications, risk of cancer, and etiology, but have a low demand for information about clinical symptoms. This may be because the recurrent clinical symptoms are most closely related to quality of life, mental health, social function, and ability to work, and therefore patients have already gained relevant information. As for the other aspects of general knowledge, most of the patients in the current study were in the early stage of the disease (80.5% of patients had a disease duration of \<5 years) and were usually not actively looking for such information, and therefore showed a high demand for information about these issues. In clinical treatment, CD patients have a high demand for information about drug treatments, side effects of drugs, medication adjustments, and regular follow-ups. This is probably because CD patients lack a complex professional clinical knowledge of CD. Moreover, patients need timely adjustment during recurrent periods of the disease when they cannot see the doctor for some reason, so patients hope to obtain relevant information to help in these circumstances. However, patients' demand for information about traditional Chinese medicine was generally not high (the proportion of patients with a high demand ranged from 35.2%--50.9%), which may be because traditional Chinese medicine is not a first-line treatment plan for CD. Many patients have a wait-and-see attitude. In daily management, patients' information demands for dietary choices and lifestyle management were generally high (the high demand proportion was 79%--93%), which may be most closely related to their daily demands. However, the demand for information about preventive measures during work or learning activities and knowledge popularization in the family was low. This may be because some patients (19.5%) were currently unemployed, which can reduce interactions with the public or colleagues during active disease periods, and therefore the demand for information related to preventive measures is relatively low. In addition, younger patients (the average age is 31.3±±10.7 years), of whom 61 (38.4%) patients were under the age of 25, were accompanied by family members during the clinic and hospitalization, which means that family members also have access to a large amount of disease-related knowledge, and therefore the information demand for IBD knowledge popularization is relatively low.

Researchers have discovered that the fertility potential of IBD patients is not significantly different from that of the healthy population, but the fertility rate in IBD patients is significantly low.[@b17-ppa-12-1579]--[@b19-ppa-12-1579] CD can influence pregnancy and heredity. The decision to have children is negatively related to disease-related knowledge, which means that patients without disease-related knowledge are more inclined to avoid having children.[@b17-ppa-12-1579]--[@b21-ppa-12-1579] Mountifield et al[@b20-ppa-12-1579],[@b21-ppa-12-1579] studied IBD patients in sexual maturity period and found out that 42.7% of these patients are worried about fertility problems, and that female patients are more worried about fertility problems than male patients. The current study found that patients want relatively less information on fertility (patients with high demands accounted for 64.2%--69.2%), which is consistent with earlier research (66%--73%),[@b10-ppa-12-1579] and this may be because the current study included only 32 patients (20.1%) with plans to have children, who hope to find relevant information to avoid risks associated with CD, so as to achieve safe pregnancy. As 41.5% of the patients already have offspring, they were more concerned about the hereditary nature of the disease, in regard to their offspring. Moreover, the demand for information about fertility is correlated with gender, age, and plans to have children. Female patients, young patients, and patients with plans to have children have significantly higher demands for information. This is because with medical advances, the disease can be controlled, so many women of a gestational age have a desire for fertility and obviously have a high demand for related knowledge. Whether patients with a young age of onset, patients with good disease behavior (B1), and patients with perianal lesions have a significantly higher demand for information needs further research.

In addition, there is no correlation between information demands for general knowledge and patient demographic characteristics, which means that patients have the same demands for this type of information. We also analyzed the correlation between the information demands for clinical treatment and daily management and patients' demographic characteristics, which showed that there was no correlation between the demand for information about clinical treatment and many demographic characteristics, but a negative correlation with the age of the patient, which means that younger patients have a higher information demand for information about clinical treatment. This may be because young patients have a higher need for quality of life, mental health, and social function compared with older patients. For the daily management, there was a significant correlation between the demand for information and habitat and disease duration, whereby patients who live in the countryside and those with a long duration of disease have higher demand for information compared with patients who live in the city and those with a short disease duration, respectively. Patients who live in the countryside lack medical resources and health education compared with patients living in the city. Moreover, patients with a short disease duration obviously lack information compared with patients with a long disease duration.

Doctors have significant levels of knowledge and rich experience in medicine. Therefore, patients readily accept information from doctors, and this was the top choice (78.6%) as a patient information source. In addition, IBD-related knowledge brochures and videos were also readily accepted by patients. The proportion of patients making these first choices was 8.8% and 4.4%, respectively, which is consistent with Bernstein et al's results.[@b10-ppa-12-1579] Recent studies have found that doctor-mediated disease education transmitted orally is difficult for patients to remember, especially when there is a lot of information transmitted. Patients often fail to remember information correctly, resulting in memory loss or even memory errors.[@b22-ppa-12-1579],[@b23-ppa-12-1579] Therefore, the use of brochures or videos is more likely to improve the effectiveness and convenience of information transmission.[@b24-ppa-12-1579] For example, targeted guidance through design materials or websites can make health education more effective.[@b25-ppa-12-1579],[@b26-ppa-12-1579] At present, some related educational projects have been carried out by some researchers and good results have been achieved.[@b27-ppa-12-1579],[@b28-ppa-12-1579]

There are still many limitations in this study. First, this study lacks an evaluation of CD activity. Future research should include a patient disease activity score so as to evaluate differences in the information demands of patients during different periods of disease. Second, the different types of included disease information still need to be improved in this research, to achieve a more thorough evaluation of information demands. In addition, the sample size should be further increased in future research. Finally, the study lacks suggestions for relevant health education programs to meet patients' information demands, which should be discussed in future research.

Conclusion
==========

The disease-related information demands of patients with CD are generally high and are influenced by many variables. Patient acceptance of different information sources is variable. Doctor-mediated guidance is the patients' first choice from the available information sources.
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###### 

Patient's demographic characteristics

  Content                                 Patients (%)
  --------------------------------------- --------------
  Gender                                  
   Male                                   114 (71.7)
   Female                                 45 (28.3)
  Age (years)                             
   ≤25                                    61 (38.4)
   26--35                                 59 (37.1)
   36--45                                 21 (13.2)
   ≥46                                    18 (11.3)
  Education background                    
   Elementary education                   6 (3.8)
   Secondary education                    36 (22.6)
   Higher education                       117 (73.6)
  Marital status                          
   Unmarried                              78 (49.1)
   Married                                81 (50.9)
  Social status                           
   Student                                37 (23.3)
   Employment                             91 (57.2)
   Unemployment                           31 (19.5)
  Region                                  
   City                                   111 (69.8)
   Countryside                            48 (30.2)
  Childbearing history                    
   With                                   66 (41.5)
   Without                                93 (58.5)
  Plans to have children                  
   With                                   32 (20.1%)
   Without                                127 (79.9%)
  Disease duration (year)                 
   \<1                                    55 (34.6)
   1--5                                   73 (45.9)
   \>5                                    31 (19.5)
  Age of onset (A)                        
   \<17 (A1)                              19 (11.9)
   17--40 (A2)                            123 (77.4)
   \>40 (A3)                              17 (10.7)
  Location (L)                            
   Terminal ileum (L1)                    56 (35.2)
   Colon (L2)                             12 (7.5)
   Ileocolon (L3)                         89 (56.0)
   Upper gastrointestinal tract (L4)      2 (1.3)
  Behavior (B)                            
   Nonpenetrating and nonstenosing (B1)   97 (61.0)
   Stenosing (B2)                         41 (25.8)
   Penetrating (B3)                       21 (13.2)
  Perianal lesions (P)                    
   With                                   67 (42.1)
   Without                                92 (57.9)
  CD-related surgery history              
   With                                   74 (46.5)
   Without                                85 (53.5)

**Notes:** Elementary education: ≤primary school, junior middle school; secondary education: senior high school; higher education: ≥university.

**Abbreviation:** CD, Crohn's disease.

###### 

The information demand in terms of the different aspects in CD patients

  Aspects                                Content                         Mean rating (95% CI)   Rated as high demand (%)
  -------------------------------------- ------------------------------- ---------------------- --------------------------
  General knowledge                      Clinical symptoms               6.60 (6.33--6.85)      123 (77.3)
  Complications                          7.04 (6.80--7.26)               135 (84.9)             
  Etiology                               6.65 (6.92--6.38)               126 (79.2)             
  Prognosis                              6.99 (6.78--7.20)               137 (86.2)             
  Risk of cancer                         6.76 (6.47--7.05)               127 (79.9)             
                                                                                                
  Fertility                              Pregnant                        6.21 (5.86--6.66)      110 (69.2)
  Heredity                               6.10 (5.74--6.46)               102 (64.2)             
                                                                                                
  Clinical treatment                     Drug treatment                  7.36 (7.16--7.56)      141 (88.7)
  Side effects of drugs                  6.75 (6.48--7.00)               123 (77.4)             
  Medication adjustment                  7.37 (7.20--7.54)               145 (91.2)             
  Surgical treatment                     6.20 (5.89--6.51)               110 (69.2)             
  Chinese medicine treatment             5.35 (4.98--5.72)               81 (50.9)              
  Moxibustion therapy                    4.55 (4.14--4.94)               56 (35.2)              
  Regular follow-up                      6.91 (6.67--7.15)               128 (80.5)             
                                                                                                
  Daily management                       Diet choices in active period   7.40 (7.21--7.59)      147 (92.5)
  Diet choices in CD remission           6.97 (6.72--7.22)               130 (81.8)             
  Eternal nutrition choices and timing   6.64 (6.35--6.91)               125 (78.6)             
  Life management                        7.13 (6.94--7.32)               141 (88.7)             
  Prevention during learning or work     6.51 (6.22--6.78)               118 (74.2)             
  Knowledge popularization in family     6.45 (6.16--6.72)               113 (71.1)             

**Abbreviation:** CD, Crohn's disease.

###### 

Correlation between information demands and demographic characteristics

  Content                    Factor               Group     Mean rating   *P*-value
  -------------------------- -------------------- --------- ------------- -----------
  Fertility                  Gender               Male      5.9±2.1       0.007
  Female                     6.7±1.5                                      
  Age (years)                ≤25                  6.3±2.0   0.001         
  26--35                     6.7±1.6                                      
  36--45                     5.5±1.7                                      
  ≥46                        4.6±2.5                                      
  Thoughts of childbearing   With                 7.0±1.4   0.010         
  Without                    6.0±2.0                                      
  Age of onset (years)       \<17 (A1)            6.2±2.2   0.004         
  17--40 (A2)                6.3±1.8                                      
  \>40 (A3)                  4.6±2.3                                      
  Disease behavior           Nonpenetrating and   6.5±1.7   0.011         
  nonstenosing (B1)                                                       
  Stenosing (B2)             5.9±2.0                                      
  Penetrating (B3)           5.1±2.4                                      
  Perianal lesions           With                 6.6±1.5   0.020         
  Without                    5.8±2.2                                      
  Clinical treatment         Age (years)          ≤25       6.4±1.2       0.047
  26--35                     6.5±1.1                                      
  36--45                     6.2±1.2                                      
  ≥46                        5.7±0.9                                      
  Daily management           Region               City      6.7±1.2       0.027
  Countryside                7.1±0.8                                      
  Disease duration (years)   \<1                  7.1±0.9   0.047         
  1--5                       6.7±1.2                                      
  \>5                        6.6±0.9                                      

**Abbreviation:** CD, Crohn's disease.

###### 

Logistic regression analysis of the information demand in terms of the aspect of fertility

  Variables                         Estimated coefficient   Odds ratio (95% CI)   *P*-value
  --------------------------------- ----------------------- --------------------- -----------
  Gender (female)                   1.162                   3.20 (1.39--7.35)     0.006
  Age (\>35 years old)              −1.503                  0.22 (0.10--0.51)     0.000
  Plan to have children (without)   −0.950                  0.39 (0.15--0.99)     0.048

###### 

The acceptance of different information sources

  Content         Mean rating (95% CI)   Rated as easily accepted (%)   Ranked as first choice (%)
  --------------- ---------------------- ------------------------------ ----------------------------
  Brochure        7.03 (6.81--7.23)      134 (84.3)                     8.8
  Doctor          7.53 (7.36--7.68)      150 (94.3)                     78.6
  Video           6.95 (6.73--7.15)      132 (83.0)                     1.9
  Website         6.70 (6.45--6.95)      119 (74.8)                     4.4
  Support group   6.55 (6.29--6.81)      116 (73.0)                     1.9
  Nurse           6.57 (6.32--6.82)      118 (74.2)                     0.0
  Pharmacist      6.39 (6.10--6.68)      112 (70.4)                     1.3
  Family member   6.28 (5.99--6.57)      106 (66.7)                     3.1
